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ince Dutch' explorers? first saw the moai in 1772, the world
has marveled® at the huge statues. How were they moved
to their positions* near the ocean? In 1955 a scientist named
Thor Heyerdahl tried to find out.

Heyerdahl lived with the Rapa Nui’® people of Easter Island, and
eventually® the islanders’ revealed® the secret of the moai. They said
the statues had been raised using rocks and long wooden poles’® cut
from tree trunks'®. The islanders showed Heyerdahl how a statue
could be raised using ropes and two wooden poles as simple ma-
chines! called levers'2. Each time the crew'® raised the statue a little,
they piled" rocks underneath'” to hold it up. After 18 days, the 12
islanders had the statue standing up straight'.

In this book we’ll look at how simple machines were used in the
past and how we use them often in our lives today.

1. Dutch adj = 10. tunk n wF
2. explorer 1. EBRE BREE 11. simple machine ; : ?ﬁﬁﬂm&
3. marvel 5 ik 12. lever n, = e FTAF
4. position 7. KB 13. crew n  ERTEAR
5. Rapa Nui WEBKS(EETSR) 14 pile = L.,
6. eventually adv. BF. &F 15. underneath adv. ETH., EET
7. islander 1. SLEER 16. straight adv. Bt
8. reveal . V. B, WE 17. demonstrate V. '”Eﬁ:; e
9. pole 1 7], B L

Islanders demonstrate'’
how statues could have
been raised long ago.




Chapter 1
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Machines at Work:

A World of Machines

Vs EiE%s . P ST

When you hear the word machine, whats the first thing that
comes to mind? A giant bulldozer' or a crane®? A bicycle?
loday our world is filled with many types of machines that
help us get work: done.

f |
i1. bulldozer

[2. crane|




ur lives would be very different without machines. They're everywhere!

From the washer!' that cleans your clothes to the bus that takes you to

school, we depend on? machines for many things. To perform”® the
many tasks® they do, machines come in many forms. Some machines, such as a
bulldozer or bicycle, have many moving parts. Others are so simple you prob-
ably don’t even think of them as machines. A spoon” is nothing but a stick with a
little bowl on it. Yet in your hand it becomes a machine. Just try eating a bowl of
hot oatmeal® without one!

What Exactly” Are Machines?

In simple terms, a machine is anything that helps you do work. Scientists say
that work has been done when a force® is used to move an object® over a distance'°.
A machine helps to make something move and can make work easier to do.
Some machines are called simple machines. Simple machines do not have many
moving parts. Machines like cars and dishwashers''—even bicycles—have

many moving parts. Scientists call these compound machines'*. Compound,
machines are made of'* two or more simple machines put together. -

1. washer " Eacht 8. force .
2. depend on RE 9. obiject ‘ .
3. perform ) AT 10. distance .
4. task ¥, % 11. dishwasher .
5. spoon b B HAE 12. compound mach ne
5. oatmeal 1. mEY HEH 13. be made of

7. exactly e HE¥




Six Simple Machines

There are six different types of simple
machines: the wedge!', the lever, the inclined
plane? or ramp?, the screw*, the wheel and
axle’, and the pulley®. While they will get
work done in different ways, all simple ma-
chines do at least one of the following things:
» increase the speed of an object.

* increase the force that you can use.

» change the direction of a force.

Many machines do several’ different things.
A hammer?®, which is a type of lever, lets you
increase’ the force you use to drive a nail into
a board. A hammer can also let you change
the direction of a force, such as when you
push down on the handle'® to pull a nail out
of a board with the claw!' of the hammer.

Houwe can simple machines hielp you
do work?

The First Machines

No one knows when the first machine was
invented, but archaeologists'? have found ex-
amples of stone tools dating to more than two
million years ago. These tools were used
mostly for cutting, scraping®®, and chopping'.
They are examples of one type of simple

A W Pover 3 N

The word machine comes from the Latin*
word machina. The word machine can be
used to describe simple devices®, such as
wedges, as well as very complex?
inventions, such as cars and rockets>, All
machines use energy® to do work. .

\-

machine, the wedge.

Wedges—Splitting™® It Up

Wedges come in two basic varieties'®: broad"’
and flat like the head of an ax'8, or round and
pointed'® like the tip of an arrow. Early hu-
mans probably didn’t invent wedges but used
naturally pointed sticks and stones. Eventu-
ally people learned how to make their own
wedges by shaping rocks and sticks. They
were even able to make knives as sharp as
most modern-day blades®.

1. wedge " e
2. inclined plane Eole
3. ramp . SIE
4. screw . YT, 8ET
5. axie 2 ESEES
6. pulley . B BE
7. severai adr. TS
8. hammer . EF
9. increase 5 g
10. handle i3 ., EF
11. claw " TUken . MAERR
12. archaeologist " EEHR
13. scrape 1 HOm)
14, chop v .8
15. split " BF. EaE
16. variety 23 Fhsg
17. broad adj. =i
18. ax " =7
19. pointed ady. )
20. blade n onm. R
21. Latin caudf. WTIEN
22. device N BE. &8
23. complex aad]. =BT
24. rocket 1" KT
25

. energy " e

Head of an ancient ax




Hand ax

Ancient' stone-and-
wood knife with a
holder? made of
woven® grass
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Levers—Getting a Lift

The first machine actually invented by hu-
mans was probably the lever. All you need
to make a lever is a long stick and something
to balance' it on—called a fulcrum®. When
early humans wanted to move a heavy ob-
ject like a large rock, they discovered they
could use a tree limb® and another rock as a
fulcrum to lift the first rock. If they put the
fulcrum at the middle of the limb, they could

Fulcrum

With the fulcrum in the center, when you push
down on one end of the lever, an equal force
pushes up on the other end.

Fulcrum

With the fulcrum closer to one end of the
lever, when you push down on the longer end
of the lever, a greater force pushes up on the
shorter end.

10
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change the direction of force. But they
wouldn’t gain any extra lifting power. By
moving the fulcrum closer to the object they
wanted to lift, they could use less force to
lift the object.

The Inclined Plane—Ramping Up
A third type of machine is the inclined plane
or ramp. An inclined plane, such as a board
with one end raised, lets you move things up
and down with ease®. Instead of lifting an
object straight up, you can push the object
up the inclined plane.

Ancient Egyptian’® engineers® knew the value
of an inclined plane. The Great Pyramid of
Khufu’ in Giza® is more than 450 feet high
and made of huge limestone® and granite'
blocks—some weighing about 50 tons. To
get the blocks to the top of the pyramid the
Egyptians used ramps, ropes, and a great deal
of muscle!! power. The ramps let workers
drag or push the stones to higher and higher
levels. Archaeologists believe that it would
have taken 20,000 people about 20 years to
complete the Great Pyramid.

balance v Sty
fulcrum h. X =
limb " L
“with ease BHit
Egyptian adj. KREA
engineer . T#&IF
Great Pyramid of Khufu PERESFIE
Giza SEBRAHE T £$FE
IR 5 A E R A )

g. limestone ”n A
10. granite . #RA
11. muscle " AILEY




When scientists do experiments”, they
control variables. A variable is some-
thing that could affect® the outcome*
of the experiment. In an experiment,
you want all of the variables to stay the
same except the one that you are
testing. Imagine trying to balance on a
seesaw> with a friend. If your friend
stayed in one place while you moved

toward the center, you would change

one variable—your place on the board.
If the seesaw moved, you’d know it
was caused by your movement because
all the other variables stayed the same.

vanable
expenment




Machines That Turn and Twist:

Turning the World
Around

TRE IR . FAEIEST




Take a took around you. Do you see a wheel “hidden”
in an obyect near vou? Wheels are all around us making
things spin’, twist, and turn.

The Wheel and Axle-Going for a Spin

Think about a wheel on a bike. The wheel turns, but it stays fixed
to the bike. That’s because in order for a wheel to spin around a
certain point, it must have an axle. Without an axle, a wheel is not
nearly- as useful.

Like levers and ramps, wheels were invented in an-
cient times. Archaeologists believe one of the first uses
of the wheel was to make pottery®. In order to help
shape clay*, potters® used a device called a turntableS.
The turntables had a flat wheel that spun sideways’
around an axle. The potters would start by putting clay
on the top of the wheel. Then they would spin the
wheel as they shaped the clay with their hands. The
spinning wheel made it easier for the potters to make
bowls and pots. Today many potters still use turntables
that are similar® to the ones used long ago.

1. spin v FE
2. nearly adv S iR
3. pottery 3 B 8%
4. clay " P
5. potter " f T
6. turntable 7. g G
7. sideways i . M A potter shaping clay on a turntable
8. similar . LR
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An axle holds a wheel onto a car or
bike but also lets the wheel spin.

For centuries wheels and axles have helped
people move from place to place. Among the
first vehicles' that moved people from one
place to another were chariots®. The chariots
were like small wagons® with only two
wheels that were often pulled by horses. Each
chariot had a small space for people to stand
and was useful for soldiers in battle. Other
wheeled vehicles were simple carts? with a
single wheel. Similar to a modern
wheelbarrow’, they were used to transport®

Egyptian chariot




